Abstract. The world's habitat is being deteriorated especially due to the unsustainable production. The need
Introduction
The world's habitat is being deteriorated (i.e. water depletion, loss of biodiversity) (Tukker, 2013: 274) . The growing industrialization and increase in the scale of economic activity have transformed the world's resources into wealth causing adverse effects on ecosystems and resources (Linnenluecke and Griffiths, 2013: 382) . Nature is under the combined pressure of human population growth and the growth in the wealth per capita (Tukker and Butter, 2007: 102) . The 'economy is crashing against the Earth' (Tukker, 2013: 274) . The world economy is expected to grow by 3% per year until 2030 and more than 9 billion 71). EIP can be defined as "a community of manufacturing and service businesses located together on a common property. Member businesses seek enhanced environmental, economic, and social performance vironmental and resource issues" (Veiga and Magrini, 2009: 653) . EIPs lead to the EID which supports IE and IE leads to CE enhancing the sustainable development ( Figure 1 ). are based upon IE principles which suggest that industrial systems can operate like n et al., 2013: 50) . EIP is based on the idea of the industrial symbiosis which aims to engage separated industries in a collective approach so that their economic performance is improved whereas their environmental footprints are reduced (Chertow, 2000; Oh et al., 2005: 271; Tibbs, 1992; Yu et al., 2014) . EIPs enable engagement of separated industries through "signific industrial change" including physical exchange of materials and by-products, shared management of common utilities and infrastructures (Chertow, 2000; Tibbs, 1992 ; van Berkel, 2009 ; Yu et t waste-producing processes, plants, and consumers (Fang, 2003; Fang et et al. (2013: 71) emphasized that the EIPs enable not only tangible exchanges [i.e. the physical exchange of materials, energy, water, and by-product (Chertow, 2007) ] but also intangible exchanges of knowledge and human or technical resources (Mirata and Emtairah, 2005) . The exchanges of resources and collaboration among collaborative companies in the production process lead and Cohen-Rosenthal, 1998; Lowe, 1997; Panyathanakun Romerao and Ruiz, 2014: 394). "The collaborative community of companies in EIPs establish the 'industrial ecosystem'. ; Veiga and Magrini, 2009: 653)" (Oh et al., 2005: 271) EIPs can be established for new developments as well as for redevelopments of existing or obsolete industrial sites (Pellenbarg, 2002) . Majority of the EIPs have been developed as a result of transformation of (Mathews and Tan, 2011; Yu et al., 2014) . As the enterprises in traditional industrial parks aimed at high economic output without considering the 'costs' of environmental degradation, IE CE sustainable development co industrial development) which is a framework for the development of Rosenthal, 2003) . EID is based on the es (Lown, 2003) . Mutually beneficial connections among industry, natural systems, energy, material and local communities are considered as Rosenthal, 1999) . EID aims to improve d environmental performances mainly through: resource efficiency (Babu and Meyer, 2012); cleaner product; IE; industrial symbiosis; environmental management systems; and design for the Industrial Park) (Panyathanakun et al., 2013: 71) . EIP can be defined as "a community of manufacturing and service businesses located together on a environmental, economic, and social performance " (Veiga and Magrini, 2009: 653) . EIPs lead to the EID which supports IE and IE leads to CE enhancing the sustainable development ( Figure 1 ). EIPs are based upon IE principles which suggest that industrial systems can operate like natural ecological et al., 2013: 50). EIP is based on the idea of the industrial symbiosis which aims to engage roach so that their economic performance is improved whereas their environmental footprints are reduced (Chertow, (Pellenbarg, 2002) . Majority of the EIPs have been developed as a result of transformation of (Mathews and Tan, 2011; Yu et al., 2014) . As the enterprises in traditional industrial parks aimed at high economic output without considering the 'costs' of environmental degradation, sustainable development transformation of existing industrial parks into EIPs is expected to contribute to the solution of the environmental pollution problems and to the sustainable development path (Bai et al., 2014: 5) . For this reason, EIPs are perceived as a new industrial model to address the three dimensions of sustainability, namely: social, economic and environmental (Veiga and Magrini, 2009: 653 CE, IE and EID support the sustainable society which relies on sustainable consumption, as well as on sustainable production (Lorek and Spangenberg, 2014) . For this reason, change agents are needed to foster the EID. According to Wangel (2011: 873) , the term 'agency' refers to 'the social' part of the socio-technical society, which consists of formal institutions (i.e. policies, taxes, and organisations), and informal institutions (i.e. norms, values, and social practices). Individuals and organisations having the capacity to act can act as agents (Wangel, 2011: 873) . Sustainability leaders are the change agents who play the key role for the successful transformation towards sustainability, as well as for regional EID.
Changing unsustainable production has been identified as one of the objectives of sustainable development in the 2002 World Summit on Sustainable Development (UN, 2002; Barber, 2007: 499) . There is need to foster EID as a tool to reduce environmental footprint of the production processes so that sustainable development can be achieved. For this reason, based on an in-depth literature review, this paper aims to analyze how EID can be supported so that environmental footprint of the production processes can be reduced contributing to sustainable development. With this aim, the objectives include: analysis of the need for the EID; need for the sustainable development enhanced by sustainable production and sustainable products; key success factors for, barriers against and drivers for the EID.
Sustainable Production and Companies as Change Agents for Sustainability
Companies acting as change agents for sustainability need to be active in the sustainable production so that they can support EID. Companies can be major contributors to sustainable development as they are perceived as major contributors to ecological problems (Clifton and (Lozano, 2012: 14) . Companies in the supply chain, as consumers of resources throughout the production process play vital role as change agents for sustainable development. Their role can be supported by the EIPs which enable emergence of synergy especially with respect to tangible and intangible resources exchanges. As companies need to achieve economic success and their survival while enabling ecological protection (Clifton and Amran, 2011; Stead and Stead, 2000) , they can be supported by the synergy of the EIPs.
Eco-labelling:
Eco-labels support the EIPs aims as they encourage sustainable production which can be enhanced by increased synergy among the companies in the EIPs so that they can reduce their environmental footprints. Eco-labels provide the consumers information about the environmental impacts of products (Reczkova et al., 2013: 498) . For this reason, they have the potential for influencing consumers' purchasing decision towards environmentally friendly products (Reczkova et al., 2013: 498) . They influence the individual consumers' demand for the end product, as well as the demand of the companies in the supply chain for sustainable/environmental friendly input materials or byproducts. Eco-labelling can act as a marketing tool. Advantages of certification and eco-labelling include (Chkanikova and Lehner, 2014):
• influencing consumers' demand for environmentally friendly and ethical products ( 
Policies and Government:
Leadership is crucially important for the establishment and implementation of the effective policies needed for the EID. Governments are increasingly being held responsible for their sustainability performance (Roy and Goll, 2014: 849) . Local governments should invest in a sustainable development policy to satisfy citizens and benefit companies and act with companies as partners to increase resilience and sustainability (Musson, 2012: 75) . Policies play the key role in improving local and global sustainability (Editorial Journal Policies can support innovation which enhances sustainability performance of the production process, as well as of the product as "…technological improvements... must be combined with and integrated into structural change and sufficiency policy initiatives..." (Lorek and Spangenberg, 2014: 36) .
Policies encouraging or requiring environmental friendly production and products can act as facilitators for consumers (companies in the supply chain) to prefer to work in the EIPs. Policies can encourage the consumers' (both individual consumers of the end product, as well as the companies in the supply chain) demand for products and production process having high sustainability performance. For example, the approaches which can support the sustainable consumption include (Akenji, 2014: 19-21) : "taking out the unsustainable options from the market or making them less desirable (Maniates et al., 2010) ; integrating measures of well-being in the accounting for development (Harrison et al., 2005; Hobson, 2006) ; encouraging grassroots innovation and building communities; as well as defining limits of resource extraction and pollution".
Drivers for companies to act as change agents for EID
Drivers for companies to act as change agents for EID include: improvement of the sustainability performance; economic advantages and competitive advantage; regional development and future employability; policies and regulations.
Improvement of the sustainability performance:
The requirements for improvement in the sustainability performance of the production process and of the products encourage the companies to work in the EIPs. Adverse effects of economic and environmental crisis encourage the politics to support CE, EID and transformation of industrial areas towards greater sustainability (Romero and Ruiz, 2014: 394). Sustainability and effective environmental protection have become a vital issue for the long-term development of industries, especially due to the limits of the availability in non-renewable resources, as well as due to limits of the biosphere's ability to absorb wastes (Cao et al., 2009 (Cao et al., : 2868 (Cao et al., -2876 . EID can lead to the dematerialization of the production process; reduction in the environmental footprints of the production; as well as support of the regeneration of the world slowing down the deterioration rate through reduced resource consumptions and reduced environmental footprints of the production. EID can support the sustainability performance of the companies acting as consumers in the production process throughout the supply chain especially in the way they cope with barriers which can be encountered while adapting the sustainability principles. For example, the barriers faced by the precast concrete industry in enhancing the sustainability of their production process include (Holton et al., 2010: 154) : difficulties encountered in the recruitment and retention of skilled staff; problems faced in the supply chain due to poor payment practices and increased transport costs. These barriers can be overcome with the help of the synergies which can be created by EIPs as they enable exchange of tangible and intangible assets among the companies in the EIPs. For this reason, the advantages and driving factors for enhancing companies' sustainability performance [e.g. need for recycling and reusing the waste due to increased costs of and restrictions on waste disposal (Holton et al., 2010: 154) ] can also become possible drivers for companies (consumers in the supply chain) to act as change agent for EID.
EIPs can support lean, resilient and sustainable supply chain management practices of the companies. These practices can affect the sustainability of the supply chain especially through "waste elimination", "supply chain risk management" and "cleaner production" (Govindan et al., 2014) . As the companies having lean, resilient and sustainable supply chain management can reduce all kinds of wastes and increase efficiency, they can be motivated to work in the EIPs so that they can exchange tangible and intangible resources.
EIPs can support innovation of sustainable products and sustainable production processes as they enable exchange of tangible and intangible assets among the companies in the EIPs. Technological innovation is important in achieving sustainability (Lorek and Spangenberg, 2014: 36) . Radical innovations are needed to prevent nature from breaking down under the combined pressure of human population growth and the growth in the wealth per capita (Tukker and Butter, 2007: 102) . Advancement in technology leads to the new substitution possibilities, as well as to the enhanced and improved technology for extraction, use and recycling (Barnett and Morse, 1973: 11) . Furthermore, "what is sustainable today may not be so ten years from now." (Parzen et al., 1996: 27). Valente (2011: 996) emphasized the importance of innovation for sustainability stating that sustainability conditions are intimately linked to the development of innovations and that non declining consumption requires resource-augmenting technical progress. Advantages of innovation include:
• adaptation of eco-innovative approaches to companies' operations (Bocken et al., 2014: 43) ;
• production of new environmental friendly outputs (Bocken et al., 2014: 43) (i.e. regenerative materials/constructions); • production based on "doing more with less" idea (Nakicenovic, 1996: 1);
• "… technical change for reduction in greenhouse gases and adaptation to climate change…" (Ausubel, 1995 : 411); • enabling decarbonization (Ausubel, 1995: 411) and dematerialization both of the product, as well as of the production process enabling increase in the energy efficiency, decrease in waste generation (Herman et al., 1990: 345) , as well as decrease in raw material usage (Tchobanoglous et al., 1977) . As EID enhances sustainability performance of the production process, they can support future generations' interests.
Regional development and future employability: CE can provide economic and business opportunities (the Economic and business rationale for an accelerated transition report, 2012), as well as support future jobs and competitiveness (the European Commission 2012's Manifesto for a Resource Efficient Europe). EIDs can support improvement of the regional environmental performance and economic growth .
Economic advantages and competitive advantage:
EIPs can enhance the competitiveness of the companies in the EIPs as they enable exchange of tangible and intangible resources, collaboration and learning among the companies in the EIP. EIPs can support the companies with respect to the synergy created among the companies in EIPs through exchanging tangible and intangible resources; increased competitiveness of the companies in the EIPs mainly through reduced costs (i.e. usage of the resources efficiently) and increased profitability, as well as enhanced company image due to fulfilment of corporate social responsibility role with the help of environment friendly production process. EIPs can enable the companies in the EIPs to gain social, economic and ecological benefits especially through exchanges of tangible and intangible assets . Companies in the EIPs are motivated to collaborate due to potential economic benefits (Pakarinen et al., 2010 (Pakarinen et al., : 1393 . Collaboration among the companies can enhance their competitiveness as "…the only productive way forward is through collaboration and learning, rather than competition between different" (Tukker, 2013: 278) 
Policies and regulations:
Policies and regulations can act as facilitators and as driving factors for EID in case they support EID and enhanced sustainability performance. Furthermore, governments can support the EIPs to catch the sustainability targets set in international protocols.
Barriers against EID include: unawareness of the consumers, and company specific characteristics.
Unawareness of the consumers: Individual consumers demand for sustainable products can encourage the companies to enhance their products and their production processes' sustainability qualifications whereas the individual consumers' demand not in favour of sustainable products can demotivate the companies to engage in GSCM practices (Porter and Kramer, 2006) . For this reason, individual consumers of the end product need to "…recognise the roles, responsibilities and actions businesses have towards the health of the ecological environment in which businesses interact and operate (Rondinelli and 
Discussion
Promoting sustainable production is among the objectives of sustainable development (UN, 2002; Barber, 2007: 499) . CE, IE and EID play important role in the sustainable development as they support sustainable production (Lorek and Spangenberg, 2014) and as companies are perceived as major contributors to ecological problems (Clifton and Amran, 2011; Roy and Goll, 2014: 851-852) . For this reason, EID needs to be fostered and the companies need to be encouraged to act as change agents for sustainability producing in the EIPs and supporting EID. In this way, environmental footprint of the production processes can be minimized and companies can get benefit from producing in the EIPs (e.g. improvement of the sustainability performance; economic advantages and competitive advantage). Furthermore, social benefits can be obtained (e.g. regional development and future employability) supporting sustainable development. Companies, however, can encounter barriers (e.g. unawareness of the consumers, and company specific characteristics). Consumers' awareness for sustainable products and importance for sustainable production processes can affect their demand for the products of the companies in the EIPs. For this reason, enhancing consumers' awareness through formal or informal education, and media plays important role in increasing their demand for sustainable products encouraging the companies to invest in sustainable production processes and in producing in the EIPs. Consumers' demand for sustainable products and companies' willingness to produce in the EIPs can be encouraged by relevant laws and regulations. Furthermore, countries' policies need to encourage EID benchmarking from past experiences of the countries where EID has been successfully achieved. Factors which need to be considered by the countries and their policymakers wishing to widespread the EID have been summarized in the Table 1 . Consumers' awareness for sustainable products and importance for sustainable production processes need to be enhanced through formal or informal education, and media plays important role in increasing their demand for sustainable products. Eco-labelling need to be supported as they provide consumers information about the environmental impacts of products.
Reczkova et al. (2013: 498)
Countries' policies need to encourage EID benchmarking from past experiences of the countries where EID has been successfully achieved. International collaboration is needed to reduce environmental footprint of the production processes and to enhance EID.
Conclusions
This paper focuses upon the EID as a key for reducing environmental footprint of production. Based on an in-depth literature review, this paper analyses the need for the EID; sustainable development enhanced by sustainable production and sustainable products; as well as key success factors for, barriers against and drivers for the EID.
The world's habitat is being deteriorated especially due to the unsustainable production and consumption. There is an increase in the global consumption of natural resources (Rohn et al., 2014: 32). CE and IE enhanced by the EID need to be encouraged for reducing humanities' environmental footprint. CE, IE and EID can support sustainable society which relies on sustainable consumption, as well as on sustainable production (Lorek and Spangenberg, 2014) . For this reason, companies acting as change agents are needed to foster the EID. Facilitators for transformation of companies into change agents for EID include: ecolabelling, policies and government.
• Eco-labelling: Eco-labelling influences the individual consumers' demand for the end product, as well as the demand of the companies in the supply chain for sustainable/environmental friendly input materials or by-products. Eco-labelling encourages sustainable production which can be enhanced by increased synergy among the companies in the EIPs so that they can reduce their environmental footprints.
• Policies and governments: Policies and governments can act as facilitators and as driving factors for EID. Policies should encourage the citizens' involvement to increase their effectiveness.
Drivers for companies to act as change agents for EID include: improvement of the sustainability performance; regional development and future employability; economic advantages and competitive advantage; policies and regulations.
• Improvement of the sustainability performance: The requirements for improvement in the sustainability performance of the production process and of the products encourage the companies to work in the EIPs. EIPs can support lean, resilient and green supply chain management practices of the companies, as well as innovation of sustainable products and sustainable production processes as they enable exchange of tangible and intangible assets among the companies in the EIPs.
• Regional development and future employability: EIDs can support improvement of the regional environmental performance and economic growth ).
• Economic advantages and competitive advantage: EIPs can support the companies with respect to the synergy created among the companies in EIPs through exchanging tangible and intangible resources; increased competitiveness of the companies in the EIPs mainly through reduced costs (i.e. usage of the resources efficiently) and increased profitability, as well as enhanced company image due to fulfilment of corporate social responsibility role with the help of environment friendly production process. EIPs can enable the companies in the EIPs to gain social, economic and ecological benefits especially through exchanges of tangible and intangible assets ).
• Policies and regulations: Requirements of the laws and regulations for environmental friendly production and products can act as facilitators and as driving factors for EID. International protocols and agreements on sustainability targets can enable the governments to encourage EID as well. Barriers against EID include: consumers who do not demand for or who are not aware of the sustainable products or sustainable production process, and company specific obstacles (e.g. regulations; working culture; organizational structure).
The governments are recommended to consider the key success factors for the EID so that they can widespread EIPs. Based on analysis of the EIPs' developments in Europe, America, North Africa and Asia Pacific, the following key factors for EID have been revealed:
• Governments should be keen in supporting EID.
• Governments should prepare laws and legislations which support reverse logistics, sustainable development ).
• Governments should provide flexibility in regulatory requirements with respect to the performance standards (Ehrenfeld and Gertler, 1997 and Desrochers, 2001 ).
• Governments should establish a system for regular monitoring and evaluation of EIPs (Geng et al. Furthermore, the governments are recommended to consider the facilitators for transforming the consumers into change agents for EID as their policies' effectiveness can be enhanced with the help of citizens' involvement in the process. The governments are also recommended to consider the driving factors for and barriers against the EID so that they can take necessary precautions on time. Widespreading EID throughout the world can support the sustainability performance of the production processes reducing environmental footprint of the humanity. For this reason, international collaboration on how to support and encourage establishment of EID needs to be fostered. Further researches are recommended to be carried out on political aspects of the EID at the international level focusing on how to motivate governments in establishing EIPs and the companies to operate in the EIPs, as well as on the international laws and trade regulations needed to drive establishment of the EIDs worldwide.
